ABSTRACT
Introduction
Diabetes is one of the biggest health problems in the world. According to epidemiological data, the incidence of diabetes is constantly increasing [1, 2] . In 2013, the number of people with diabetes worldwide was 382 million and it is estimated that by 2035 this figure would increase to 592 million [2] . Serious complications of this disease are common. The key role of optimal metabolic control for prognosis is well documented. At the same time, studies show that adherence to medical recommendations by patients with diabetes is unsatisfactory [3, 4] . Poor patient adherence to treatment translates directly into an increased risk of complications and, as a consequence, a shortened life expectancy. It is therefore crucial to identify factors that hinder optimal management of diabetes.
The Diabetes Attitudes, Wishes and Needs (DAWN) study performed in 2001 has shown the significance of psychological factors associated with diabetes [5] . The study involved 5426 people with diabetes and 3982 healthcare professionals from 13 countries, including Poland. The results obtained in all countries indicated the importance of psychological factors and psychosocial conditions for improving the outcome of treatment. Both the patients and the medical staff highlighted the diabetes-related distress experienced by the patients and the lack of optimal psychological support [6] . The study has shown that the psychological and educational needs of many diabetic patients remain unsatisfied and that there are serious deficiencies in terms of a holistic interdisciplinary approach to the management of diabetes. The conclusions drawn from the study have contributed to the development of the psychosocial support systems and educational programmes for diabetes patients in many countries. The DAWN study was cited in more than 350 scientific papers and its results and conclusions were discussed at international conferences.
The most important results for Poland are briefly presented in a handbook written by Kokoszka and Santorski [7] and well-publicized in many conference reports. These results were one of the factors that led to the emergence of the National Programme to Support People with Diabetes and the introduction of a chapter on the role of psychological factors in the 'Guidelines on the management of diabetic patients' representing the position of the Polish Diabetes Association. Summary of DAWN programme realization, after 5 years, all over the world and in Poland was presented in 2006 [8] .
Ten years later, in 2011, the second Diabetes Attitudes, Wishes and Needs study (DAWN2) was conducted [9] . It included participants from 17 countries across 5 continents. The DAWN2 study was the result of cooperation between national and international organizations, including the International Diabetes Federation, the International Alliance of Patient Organizations, the Steno Diabetes Centre and Novo Nordisk, and is by far the largest global study in this kind. It should be noted that this study was not a repetition of questions from the first DAWN study (only a few questions were asked). Unlike the first study involving people with diabetes and medical professionals, the second study had a more holistic view on the problem of diabetes. It also included family members of people with diabetes.
The data from the DAWN2 study have been discussed in several publications. The most important results obtained in each group of study participants -patients [10] , medical staff [11] and family members [12] -have been presented in the literature. Additionally, detailed results have been reported for Denmark [13] , France [14] and the United States [15] . A review of overall study results in relation to data obtained in India is also available [16] . More detailed analyses are being prepared for publication. This paper discusses the data presented in three articles reporting the most important answers given by people with diabetes [10] , their family members [12] and healthcare professionals [11] , and compares the results obtained in Poland against those obtained in other countries.
Material and method
The study methodology has been described by Peyrot et al. [9] . It was conducted in: Algeria, Canada, China, Denmark, France, Germany, India, Italy, Japan, Mexico, the Netherlands, Poland, Russia, Spain, Turkey, United Kingdom and the United States. Patients with type 1 or type 2 diabetes aged ≥ 18 years were invited to participate in the study. Family members participating in the study could be people over the age of 18, free from diabetes, who lived in one household with a person with diabetes and were involved in diabetes care. The medical staff taking part in the study included diabetologists, endocrinologists, family physicians and internists as well as diabetes nurses and dieticians. The study involved over 15,000 participants, including 8596 patients with diabetes, 2057 family members and 4785 healthcare professionals. The group of people surveyed in each country comprised at least 900 participants, including 500 patients, 120 family members and 280 medical staff members.
Depending on the country, different methods of recruiting candidates were used: via Internet, by phone or direct contact. The method of recruiting the respondents was dictated by the specificity of the country and also by the desire to make the sample as representative as possible.
Different aspects of patient functioning and course of disease have been studied. The data collected included the following areas: sociodemographic data, disease data, health and quality of life, diabetes impact and burden, diabetes control, diabetes management, family and social support, medical support, education and information, workplace, community and neighbourhood/environment, attitudes and beliefs, wishes and needs, personal experiences.
In order to obtain the above data, the tools (questionnaires) used in other studies, modified versions of such questionnaires and new tools specifically developed for this study were utilized.
Objectives
The main objective of the study was to assess the factors that hinder or facilitate effective management of diabetes among people with diabetes, their family members and medical staff.
Additional objectives were [9] : -comparison of health status indicators, quality of life (QoL), participation in programmes improving self-care and self-management in diabetes; -assessment of the availability and extent of support offered to people with diabetes by therapeutic team, family and friends, the local community and society; -identification of the most important factors hindering and facilitating patient-centred care for each group of study participants; -showing the achievements, needs, preferences and directions of change in the groups of people involved in diabetes treatment and care.
The key questions for the entire study were [9] : -finding effective tools to compare the assessed parameters in each country; -factors determining the quality of life and psychosocial functioning of diabetic patients; -factors that determine self-care behaviours; -factors that determine an effective patient-centred medical care; -factors that determine effective family support; -access to health education in diabetes in each country; -factors affecting the initiation/intensification of pharmacotherapy and patient adherence to recommendations; -identifying changes that have occurred in the period between DAWN and DAWN2 studies; -identifying what events have become turning points in coping with the disease and what changes are still expected.
Results

Patients with diabetes
The study involved 8596 adults with diabetes (1368 people with type 1 and 7228 people with type 2 diabetes) [10] . There were significant differences between the results obtained in different countries. The comparison presented below include also data from Additional Supporting Information of the online versions of discussed articles, because they contain more information. The results obtained in Poland were often among the worst ones and only in the very few categories the results were better than in other countries.
Of the total population, 14.8% were scored ≤ 28 points in WHO-5 questionnaire, which is an indication for further clinical investigation for depressive episode. The lowest percentage was recorded in Mexico and Denmark and the highest -in Algeria, Turkey, Russia and Poland, where 19.2% of respondents reported symptoms indicative of possible depression.
In the Problem Areas in Diabetes (PAID-5) questionnaire, 41.1% of the respondents scored ≥ 40, which indicates the presence of diabetes-related distress. The Netherlands had the lowest proportion of people with this score (20.8%) and the highest one was in Algeria (65%). In Poland this result was obtained by 56.7% of respondents, which is 14 th position in the world.
In the case of both WHO-5 and PAID-5, the results obtained in Poland were in the group of four least favourable results among all countries (Tab. 1).
Of all respondents, 13.4% rated overall quality of life as "poor or very poor". The lowest percentage of respondents who gave such answers was in China (8.8%) and the highest -in Japan (24%). In Poland, 13% responded this way.
A significant proportion of the respondents declared "slightly negative" or "very negative" effect of diabetes on all studied areas of life, including physical health (61.2%), financial situation (41.6%), relationships with family and friends (19.7%), leisure activities (36.1%), work or study (31.6%) and emotional wellbeing (44.8%). At the same time, it should be noted that 27.2% of the respondents declared a positive effect of diabetes on at least one of the mentioned areas. In all areas described, the percentage of respondents who declared negative impact of diabetes was higher in Poland than the global mean value, as shown in Table 2 .
In all countries, a significant proportion of patients were concerned about the risk of hypoglycaemia. Of the respondents, 54.6% "agreed" or "fully agreed" with the statement that they were very worried about the risk of hypoglycaemic events. The smallest proportion of such patients was in the Netherlands (28.7%), the United States (33.9%) and Denmark (36.6%), while the largest -in Algeria (80%). Besides Algeria, countries where the number of patients reporting such concerns were significantly higher than the mean value were Turkey (72.3%), Poland (70.2%) and Spain (69.8%).
Patients were more likely to follow recommendations on medication and diet than those referring to blood sugar measurements, physical activity and foot inspections. Over the past 7 days, the average patient took medicines 6.2 times as recommended by a healthcare professional, followed a nutrition plan 4.9 times, performed physical exercises over 30 min 3.5 times, self-examined his/her feet 3.5 times, and measured blood glucose level 3.4 times. The rates of adherence to treatment and following the recommendations were significantly different across countries.
In the past 12 months, 45.4% of patients were asked by healthcare professional about nutrition, 32.8% were asked about anxiety or depression, and 52.8% had a foot exam. HbA 1c measurement was performed in 76.5% of patients. The highest proportions of patients who declared receiving this examination were in Japan (89.3%), Denmark (87.5%) and the United States (86.2%), the lowest -in China (61.7%), Algeria (64.9%) and Turkey (65%). In Poland, the HbA 1c measurements were performed during this time in 66.4% of the respondents, which is 13 th position in the world.
From 21.1% to 65.1% of the respondents for the notion "I was satisfied that my care was well organized" chose "most of the time" or "always" (M = 50.2%); in Poland the proportion of respondents giving one of these answers was the lowest among all participating countries. Of the respondents, 20.4% agreed with the statement that it is difficult for them to pay for diabetes medication. This problem was least common in Great Britain and France. Poland, next to Mexico and China, was in the group where the highest percentage of respondents (43.7%, 37.6% and 44.8%, respectively) reported this problem.
Only 58.6% of all respondents participated in any educational programme, of which 79% considered it "somewhat" or "very" helpful. The lowest proportion of patients participating in educational programmes was in India (22.5%) and the highest -in Canada At the same time, 17.6% experienced discrimination, intolerance or lack of community support due to diabetes. The proportion of patients experiencing such behaviours in Poland was higher and amounted to 24%.
Patient families
DAWN2 is the largest study ever to include families of people with diabetes [12] . The study group consisted of 2057 people, more than half of them were spouses and almost one third were the parents of people with diabetes. Two thirds were women.
About half (51.4%) of the respondents declared good or very good quality of life and only 8% -poor or very poor. In the group declaring low or very low quality of life, the majority of respondents came from Japan, where 16.9% of the respondents declared poor quality of life. Poland, with a score of 6.4%, was below the median, as did Canada, Germany, the Netherlands, Denmark, Spain, Russia, India and China. At the same time, 54.6% of respondents in Poland considered their psychological well-being as good, as assessed by the WHO-5 questionnaire, placing our country at 14 out of 17 participating countries. In this case, the highest percentage was recorded in Mexico and the lowest in Italy.
Influence of illness on family members was assessed as significant by over one third of the total number of respondents (35.3%), ranging from about 12% in Mexico to 60% in France. In Poland, as well as in Germany, Italy, Algeria, Turkey, China and Japan, this proportion was above the median of 34% and equalled around 45%.
The effect of illness on the lives of family members is mainly seen by them as a discomfort related to worries about afflicted loved ones and to the possibility of having episodes of hypoglycaemia. In Poland, these two indicators were at a similar level (about 50% and about 65%, respectively); similar data were obtained in Mexico, Italy, Russia, Algeria, Turkey, India and China. The lowest rates in these two areas were found in the Netherlands (about 15% and about 35%, respectively) and Denmark (about 25% and about 33%, respectively).
Influence of the disease on specific areas of family members' life was not so pronounced, with the greatest negative impact on emotional well-being, as reported by 44.6% of the respondents. The negative impact of a loved one's disease on family member's own physical health declared 26.7%, on financial condition -35.2%, on social relations -19.8%, on entertainment -31%, on work or study -22.9% and lastly on emotional relationship with a person suffering from diabetes -19.8%. Interestingly, more than one third of respondents (35.4%) answered positively to the question concerning positive impact of diabetes on at least one life domain, and the percentage of positive answers was the highest in Polish population (56.9%).
With regard to the involvement of families in diabetes care and support, the frustration caused by lack of knowledge in this field was declared by 37.1% of respondents. Poland was below the median, along with India, China, Italy, Germany, USA, Denmark and the Netherlands, with the smallest share of about 20%. Willingness to be involved in the care process was declared by 39.4% of respondents and 45.8% of them wanted to offer their emotional support.
Less than a quarter of the surveyed family members declared participation in educational programmes and activities. Among the countries participating in the study, Poland achieved a relatively high score of about 28%, lagging behind only Canada, the USA and Denmark. The representatives of Russia, Turkey and France declared the smallest percentage of families participating in educational projects. Of the respondents who participated in this type of activity as many as 72.1% assessed them as helpful.
Family members also assessed the existence of discrimination against people with diabetes in the community. Approximately one fifth of respondents (21.5%) confirmed the occurrence of this phenomenon. Poland, along with Turkey, the Netherlands, France, Italy, India, China and Algeria, is positioned above the median. The highest percentage of people who witnessed discriminatory behaviour was reported in Algeria, where it was around 40%. The fewest answers were from the USA, Denmark and Mexico.
By identifying areas for improvement, about half of the members of the patient's family indicated the need to prioritize diagnosis and treatment, and to improve the quality of care, including regular follow-up visits (52.2% and 43%, respectively).
Medical staff
The study included the medical staff of all groups dealing with patients with diabetes. Most of them were doctors, including GPs and internists. The remaining respondents were diabetes nurses and dieticians [11] .
More than half of the healthcare professionals declared that they were inquiring patients about their emotional state. Some respondents reported lack of resources to support patients with emotional discomfort. The highest number of such reports came from Japan (30% of respondents), the lowest -from Mexico (less than 10%). Poland ranked just below the average for all countries, which amounted to 13%, along with Germany, Canada and the Netherlands.
The vast majority of respondents (59.1-96.9%) believe that the active role of the patient in his or her treatment increases the chances of success. At the same time, almost everyone claimed that at least half the patients needed to improve their eating habits. The data on other areas of self-care as physical activity or maintenance of the correct weight were similar.
A little over half of the respondents pointed out the need to improve monitoring of patients' glucose levels (62.3%). A similar percentage declared the need for better coping of the patients with emotions (62.5%).
As many as 79.7% of the respondents considered that patients did not have sufficient influence on health policy and less than one third (30.6%) answered "yes" to the question whether healthcare is well organized for the management of chronic conditions. It draws attention that the differences between the countries in answers to this question are significant. The highest percentage of respondents confirming the good functioning of the healthcare system was observed in the Netherlands and amounted to over 60%, whereas the lowest was in Poland and Russia with less than 10% of the affirmative answers. Below the median of 29.6% were USA, Mexico, Algeria, Turkey and Japan; above the median were France, Germany, Denmark, United Kingdom, Italy, Spain, India and China.
Almost half (44.8%) of the respondents considered the healthcare remuneration system as one of the barriers. Factors that in the opinion of respondents may improve access to healthcare are the increase in the number of diabetes nurses (63.8%), improved communication within diabetes care teams (56.1%), and better access to psychologists and psychiatrists (58.7%). The problem of communication was highlighted in the next question containing the statement that all diabetes care professionals should have formal training in effective communication. This thesis was confirmed by 63% of all respondents.
The highest percentage of positive responses concerned the questions about the need for early diagnosis (67.9%), prevention of type 2 diabetes (78.8%), prevention measures including weight loss and physical activity (69.7%) and family involvement in care as a prerequisite for effective treatment (69.9%).
The structured questionnaires for the assessment of chronic illnesses care (Healthcare Professional Patient Assessment of Chronic Illness Care DAWN Short Form, HCP-PACIC-DSF) and the "healthcare climate" (healthcare professional Health Care Climate DAWN Short Form, HCP-DSF) have revealed that many of the healthcare professionals are aware of the importance of patient-centred care in chronic illnesses. Respondents have confirmed that they have the ability to actively listen to and encourage patients to become involved in their treatment. However, only half of the respondents (51.8%) ask their patients about the impact of the disease on their daily functioning.
A significant number of study participants stated that they did not have any postgraduate training in the care and treatment of patients with diabetes. On average, it was almost every fifth participant in the survey (19.6%), but in some countries it was even one third of the respondents. Poland (12.4%) is one of the four countries with the lowest proportion of such people (after China, Denmark and Germany). The highest number of healthcare professionals reporting lack of training was noted in Spain (36.4%). The post-graduate training in diabetes treatment was reported by an average of 64.5% of the respondents. In Denmark, being at the first rating position, it was 88.1% and in Spain, at the last one, 31.5%. In Poland (fifth position) the percentage was 70.4%.
Education for effective communication and motivational strategies was available for about one third of all respondents (30.3%) with a slightly higher proportion in Poland (34.8%). Similar proportion of the respondents reported availability of tools for education on self-care and support (all respondents -33.5%, in Poland -33.3%). In these areas, about half of the respondents reported the need for more training (56% and 50.1%, respectively). Participation rate in training in psychological care for diabetes patients was only 18.4% (28.4% in Poland), whereas 59.5% (67.4% in Poland) declared the need for such training.
Study participants also highlighted the need for more training in pharmacological (47.0%) and nutritional treatment (50.8%) in diabetes.
Most respondents emphasized the need for a wider range of psychological support that could be offered to patients by their diabetes care team. This statement was chosen by 62.7% of the respondents, but there were also significant differences between the countries. The lowest proportion of respondents declared such a need in Japan and the Netherlands, the highest -in Algeria, Turkey and Poland, where the percentage was over 70%.
Results obtained in Poland compared to other countries
In many areas related to the well-being of patients and their feelings of being overwhelmed by the disease, the results obtained in Poland were less favourable than the average results in the world. Table 1 presents the results on mood and emotional distress that are particularly unfavourable in the Polish group of respondents and their comparison with the results in the world.
In Poland, the negative impact of diabetes on the different life domains declared by the respondents was greater than in most other countries, as shown in Table 2 .
In some respects the responses of Polish patients were relatively favourable compared to other countries. The perceived support from family, friends and acquaintances and in the working environment was declared more often than in the world -86.9%, 67.5% (the sixth most favourable) and 31.7% (the fifth most favourable result), respectively. Respective mean values for all respondents were 82.2%, 59.9% and 24.8%. Table 3 shows other areas where the results obtained in Poland were significantly more favourable than in other countries. Table 4 shows the percentage of patients who reported specific behaviours of the medical staff.
In all countries, more than half of the family members assessed their emotional well-being as good. However, there are considerable differences between countries such as Mexico, Denmark and India with the highest percentage of positive ratings and countries closing the rating list, such as Poland, Algeria, Japan and Italy. On the other hand, the proportion of respondents with the lowest probability of depression based on the WHO-5 questionnaire assessment is the lowest in India, Canada and Denmark, not exceeding 10%, and the highest in Japan and Italy -over 15%. Poland, where the probability of depression among family members was rated at 11.5%, is in the group of countries such as Mexico, Spain, France and China where these results are almost identical.
The respondents from Poland clearly indicated the financial situation as the area where the negative effect of diabetes on the members of their family is the strongest (Fig. 1) .
According to the data, education programmes for the families of patients are offered in each of the participating countries and the attendance rate was 22.3% on average. The highest percentage of respondents declaring participation in these programmes was in Denmark (40.3%), Canada (35.8%) and the United States (30.9%), the lowest -in Mexico (17.1%), Turkey (15.2%) and Russia (12.1%). In Poland, 29.1% of the respondents participated in educational programmes for families. The assessment of the usefulness of the trainings was generally high, amounting to 72.1% on Assuming that the patient's psychological wellbeing is important in predicting adherence, self-control and effectiveness of therapy, it is essential to effectively identify patient with a depressed mood and implement appropriate support from caregivers. An important observation has been made by asking how many respondents from the healthcare professional group ask the patients about their well-being. Although this percentage was always above 50% and in France it exceeded 75%, it is hard to resist the reflection that discussing psychological well-being is not an integral part of the overall health assessment by a healthcare provider. Poland, together with the Netherlands, Italy, Mexico, Algeria and Japan, is in the group where this proportion was around 60%.
Also the percentage of staff indicating a lack of support when the interview with the patient has been assessed what suggested a psychological problem. The highest percentage was reported in Japan where almost 30% of professionals have no access to psychological referral for patients with emotional problems, while the lowest was in India and Russia -less than 10%. In Poland, the results were similar as in the Netherlands, Spain, Germany and Canada where the difficulty with providing appropriate psychological support was reported by slightly over 10%. It should be noted that among the respondents from Poland, only 19.6% participated in training in psychological care in diabetes and the need for such training was declared by 59.1%. Based on this data, one may ask a question about awareness on the need for knowledge concerning psychological issues among the diabetes care team, which seems to be low.
Diabetes care specialists are important but not the only element of the healthcare system for the treatment of chronic diseases. The quality of the system as a whole has a clear impact on the effectiveness of the offered treatment options. Unfortunately, in Poland the proportion of professionals who favourably assess the healthcare organization is the lowest among the participating countries (Fig. 2) .
Discussion
The most important limitation of the results of the DAWN2 study, as well as the first DAWN study, is the selection of the study group which is not fully representative for the surveyed countries, although the stratified representativeness was sought to be achieved. However, the postulate of ensuring representative surveyed population is extremely difficult to achieve. The results obtained should be treated with great caution, as indicating the scale of the problems and phenomena being investigated and their magnitude in the countries participating in the study.
Due to the fact that the study has been conducted via Internet and telephone, it can be concluded that the actual opinions of patients and their families are even worse. It can be expected that people who use Internet and are ready to answer questions belong to the better-functioning part of diabetic patients' population in Poland and many other countries of the world.
The results obtained in Poland show worse scores of patient well-being in comparison with other countries and a greater sense of burden of illness. Over the past 10 years since the previous DAWN study, the situation has not improved significantly. In the previous study, 60% of the respondents in Poland declared poor emotional well-being, which was third worst result among other countries, for which the average was 42%.
The results of the first DAWN study were one of the inspirations for the National Programme to Support People with Diabetes and many training sessions. It can be concluded that the effects of these activities are reflected by the results, indicating that a relatively large Figure 1 . Declared negative impact of diabetes on specific life domains of diabetic patients' family members number of people in Poland participate in educational programmes and consider them helpful. Furthermore, these educational activities may be responsible for improvement in self-management of diabetes, in particular in terms of blood glucose self-measurements and foot self-inspections, for which the results in Poland are one of the best in the world.
Medical staff in Poland is more likely to offer the patients medical procedures (blood glucose measurement and foot examination) than ask about mood or eating pattern. In the context of the reported high rates of poor psychological state and feeling significant burden of diabetes, these data indicate that a large proportion of healthcare professionals fail to follow the Guidelines on the management of diabetic patients of the Polish Diabetes Association with regard to psychological support. Improvement is still needed in this area of diabetes care. In addition, data indicating that Polish patients less frequently have their HbA 1c level measured and are considerably more frequently asked about their emotional well-being compared to other countries should be taken into account. This can be considered as the effect of the aforementioned broad educational and training activities in the medical community, which were undertaken based on the data from the first DAWN study.
Further improvement in the educational activities for family members of people with diabetes and increasing the access to psychological and social support will translate into improved care for diabetic patients.
The results of DAWN2 study indicate that further improvement in the effectiveness of diabetes treatment in Poland exceeds the range of medical capabilities. Appropriate social policy and reimbursement of treatment costs are necessary to increase treatment efficacy.
As many as 43.7% of respondents reported that they have difficulty paying for drugs, with 61.1% pointing out the negative impact of diabetes on their financial situation. Both of these results are the penultimate among other countries.
Conclusions
The results of DAWN2 study show between-country differences in opinions expressed by patients, their families and healthcare professionals considering various aspects of diabetes management. Assessing general patient care as unsatisfactory is a prevailing opinion. With regard to the individual indicators, there were significant differences between countries, but general score was similar for all participating countries. A crosscountry study using psychometric indicators could help identify both barriers and drivers in the treatment of diabetes.
Polish results indicate the relatively low well-being of people with diabetes and high conviction rate considering having adequate knowledge about this disease.
The responses of both Polish patients and their families regarding major economic problems indicate that improving diabetes management is not only a medical problem but a significant social problem. The national healthcare system for people with chronic diseases has been evaluated by Polish professionals as worst. Taking into account their accessibility to knowledge about diabetes and therapeutic treatment in this disease, the annual recommendations of the Polish Diabetes Association suggest that there is great potential for improving the effectiveness of diabetes treatment by refining the organization of healthcare in this area. 
